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CORRECTED TABLES 


FOR USE WITH 

SIKES’S GLASS 
HYDROMETER. 


Note — la the following Tables, the 
indications under heading A refer to an 
extra stem designed for proving high 
sfeen-g+Ji ah high, tenujaratoim. 


Additional Note. 

In India brass instruments, when employed at all by Excise officers, are 
used in shop-visiting and district-work only They should not be used in dis- 
tilleries or bonded warehouses (unless with a special table not yet published) 
Although the tables for use with glass hydrometers are not designed to be used 
with brass instruments, they yet give more accurate results than do the olde- 
tables supplied by the makers along with the instruments Consequently, these 
tables for glass hydrometers may be used, with advantage, in place of the older 
tables for brass instruments employed »n shop visiting and districl-icorl. 

2 Fm. D. b 



Directions for the use of the Corrected Tables for ascer- 
taining the strengths of spirits by Sikes’s f/lass 
Hydrometer. 


Having poured a sample of the spirits intended to be proved into the 
trial-glass, ascertain the temperature of the fluid by immersing the 
thermometer therein Stir the sample, and wait till the mercury remains 
stationary The degree shown on the thermometer scale is the tem- 
perature of the spirits 

The various degrees of temperature are indicated at the top of each 
page, commencing with 40° and ending with 100’ of Fahrenheit’s ther- 
mometer 

Open the book at the temperature indicated, and select the stem 
likely to be required Immerse it in the spirit and press it down to the 
top-mark on the scale If the proper stem has been selected, it will 
float at some division on the stem this is “ the indication ” Opposite 
this indication in the Table will be found the strength of the spirit 

Examples — 

(a) If the hydrometer-stem 20 to 40 sinks to 28 0 (t e , indication 
28) with a temperature of 40’, the strength found in the 
Tables under that temperature at 28 will be found to be 4G 3 
Over Proof 

(h) Tf, again, at temperature fil 0 the hydrometer-stern 10 to GO 
floats so as to indicate 43 0 divisions on the stem, then 
opposite the indication 43 under temperature 01° will be 
found the strength 23 3 Over Proof 

(c) At temneraturc GO', indication G9 0, the strength will be founl 
to be 1C 3 Under Proof 

Each tub-duision of the hydrometer t item corresponds to 0 2 per cent of the whole 
scale (apart from the portion termed A) 

The Slide Rule and Comparative Rule as hitherto supplied with the 
uncorrectcd Sikes’s Tables should not now be employed 
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ft 0 


21 0 


51 2 


SC 4 . 

4 




1 

0 3 

1 

25 ft 

4 

51 9 

4 

87 1 


22 3 

ft 


ft 

0 ft 

fi 

25 4 


52 ft 

G 

87 7 

R 




8 

o 0 

8 

25 8 

S 

53 4 


88 3 


21 9 



CO 

7 3 


2ft 2 

8ft 

54 1 

90 

85 9 


21 7 




7 ft 




54 8 


so 4 





4 

7 9 

4 

27 •» 

4 

5.3 5 


90 0 

0 

21 2 

ft 

7 1 

0 

8 3 

0 

27 4 

ft 

5ft 2 

0 

90 ft 


20 9 

ft 


8 

8 ft 


27 8 

8 

5ft 9 

8 

91 2 

47 


07 

ft 5 

G7 

‘ 9 


24 2 

87 

57 7 

97 

91 7 


20 4 


!■ 2 


9 3 


2.8 ft 




92 2 


20 1 

4 

5 9 

4 

0 ft 


29 0 

t 

59 2 

t 


C 

19 9 

ft 



0 9 

ft 

29 5 

ft 

50 9 

ft 

03 4 

8 

10 7 

8 

ft 3 

8 

lO 2 

8 

30 0 

8 

CO ft 

S 

93 9 

43 

19 4 

5.8 

ft 0 

GS 

10 ft 


30 3 

08 

G! 3 

98 

01 4 


10 | 




11 0 


31 0 


<52 1 


95 0 


13 8 


4 1 

4 

11 3 

4 

31 3 

1 

C2 0 


95 5 


IS 0 

G 

4 1 


11 ft 

ft 

32 0 

0 

ft.3 ft 

0 

Oft 1 I 


13 1 



8 

12 0 

8 

32 5 

ft 




49 

13 1 

59 


G9 

12 4 

79 

33 0 

89 

05 0 

99 



17 8 

2 

3 2 

2 

12 7 

2 

33 ft 

2 

65 8 

2 

07 7 


17 r » 




13 1 

4 

31 0 

4 

fft 0 




17 3 


2 ft 

ft 

13 4 

ft 

-A ft 

ft 

07 4 



8 

17 0 

8 

2 3 

S 

13 7 

S 

35 0 

s 

CS 1 

8 



1C 7 

m 

2 0 

70 

14 1 

80 

35 3 

00 

08 9 

lorj 

90 8 J 
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Glass Hydrometer. 

Temperature 50° Y. 



25 





8838 


Glass Hydrometer 

Temperature 51° F 




Glass Hydrometer. 


A Temperature 52° F. 



I 0 |0 , 74 8 0 69 2 10 CO 5 I, 20 51 3 | 30 40 4 

i 2 2 I 74 7 2 69 1 2 CO 3 2 51 2 i 2 40 2 I 

I 4 4 74 7 ' 4 , 69 0 4 ' CO 1 |' 4 51 0 4 40 0 | 

0 6 74 4 6 07 8 , 0 ' 00 0 1 0 50 8 1 0 30 7 

8 8 74 2| 8 67 7 8 1 59 8 8 50 5 1 8 30 5 

1 11 . 74 1 1 , 67 6 11 I 50 7 1 21 1 50 3 J 31 30 3 

2 2 74 0 2 67 4 2 I 69 7 2 50 I ii 2 30 0 

4 4 I 73 8 I 4 67 7 4 50 3 I 4 I 40 0 4 I 79 8 | 

0 6 73 7 6 (.7 2 6 , 59 ! 6 | 40 7 6 I 38 5 

8 8 I 73 0 8 67 I 8 58 0 | 8 I 40 5 8 39 3 

2 12 1 73 4 2 07 0 12 I 58 8 I, 22 40 7 1 32 38 1 

2 7 73 3 2 , 60 0 ' 2 I 58 U 1 2 i 40 1 , 2 37 0 | 

4 4 73.2 . 4 i CO 7 I 1 4 5« 4 || 4 49 9 | 4 37 6 1 

6 6 73 1 | 6 | 60 5 6 58 2 J 0 49 7 C 37 4 | 

8 8 72 O 8 60 3 I 8 I 68 1 8 48 5 8 77 2 1 

I 3 | 13 72 8 | 3 60 2 13 , 57 0 Ii 23 I 48 3 , 37 37 0 

I 2 l 2 72 7 j 2 06 0 2 ' 57 7 l| 2 48 1 , 2 3'< 7 1 

. 4 4 72 6 4 65 0 4 57 5 4 47 0 4 , 30 5 . 

B i o 72 4 I 6 I 65 7 f. 57 3 0 ■ 47 7 ' 0 30 3 

I 8 I . 8 72 3 8 | 65 0 8 57 1 8 > 47 5 - 8 30 1 

4 I 14 72 2 4 1 65 5 14 50 0 21 47 7 31 | 37 0 | 

2 1 2 72 0 2 65 3 2 50 8 2 47 I 2 I 35 0 

4 1 4 | 71 0 I Ail 4 50 6 4 1 40 0 4 ' 31 4 

0 0 i 71 8 O 65 0 0 50 4 0 40 7 0 35 2 

8 8 71 6 8 61 8 8 SO 2 8 40 5 8 35 0 

C 15 71 5 5 61 7 15 60 1 25 40 3 35 31 7 

2 2 71 4 2 04 5 2 55 S 2 40 0 2 71 5 

4 4 71 3 4 04 4 4 55 7 4 45 8 4 71 3 

6 6 71 1 6 01 2 0 55 5 C 45 6 ' 0 71 0 

8 8 71 0 8 , 64 I 8 55 3 8 45 4 8 37 8 

0 16 70 0 6 1 61 0 10 50 1 20 45 1 70 77 5 | 

2 2 70 7 2 1 67 » 2 54 0 2 41 0 2 77 3 . 

4 4 7 0 0 4 0 7 7 4 54 7 4 4 1 7 4 37 1 

0 0 1 70 6 6 63 5 0 51 0 6 41 5 0 72 9 

8 8 70 7 8 07 3 8 54 4 8 41 3 8 32 7 

7 17 I 70 2 - 7 63 I 17 54 2 27 . 44 1 37 3 2 4 

2 2 70 I 2 , 07 0 2 I 54 1 2 4 3 0 2 32 1 

4 4 69 0 4 62 8 4 57 0 4 I 43 0 4 31 0 

G I 0 60 8 6 62 7 6 53 7 ,6 j 43 3 G 31 7 

8 1 8 | 69 7 . 8 , 62 5 8 1 53 5 8 I 47 1 8 31 5 

i 8 18 1 69 5 8 I 62 3 18 67 3 28 42 8 39 *1 5 

2 l 2 69 4 2 . 62 1 2 63 1 2 42 5 2 

4 4 69 3 4 ] 62 0 4 52 9 4 42 3 4 

6 6 60 I 6 61 8 6 62 7 0 42 1 6 

8 8 69 0 8 61 6 8 52 5 8 41 9 8 

9 19 0 9 0 9 01 4 19 5 2 3 29 41 6 39 

j 2 75 2 2 69 8 2 01 3 2 52 1 1 2 I 41 4 2 29 7 

4 73 1 4 68 6 4 61 I 4 51 9 4 41 1 4 29 5 

6 70 0 6 68 5 0 CO 0 0 51 7 0 40 9 0 29 2 

8 74 9 8 C3 4 4 8C07 8 51 5 8 1 40 C 8 29 0 

10 74 8 20 G8 2 10 CO 5 20 , 01 3 30 | 40 4 40 j 28 8 
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Glass Hydrometer. 

Temperature 52° 3?. 





Glass Hydrometer 



30 



Glass Hydrometer. 

Temperature 53° F. 






Glass Hydrometer 


Temperature 54° F. 



0 67 8 | 10 

2 67 7 2 

4 ‘ 67 C 1 4 

6 67 4 6 

8 67 3 1 8 

1 67 2 I 11 

2 67 0 , 2 

4 (69 | 4 

6 t>6 8 C 

8 66 7 | 8 

2 61. 5 12 

2 66 4 I 2 

4 66 3 , 4 

* Ml I G 

8 67 9 | 8 

3 65 8 | 13 

2 63 6 2 


1 6i 0 1 14 

2 64 9 1 2 

4 64 7 4 

0 C4 6 6 


6 [ 67 9 6 

8 63 7 i 8 

G 63 5 1 10 

2 63 4 2 

4 63 2 I 

6 63 1 | 6 

8 62 0 " 8 

7 62 7 , 17 

2 62 5 1 2 

4 62 3 I 4 

6 62 2 6 

8 62 0 1 8 

8 61 9 I 18 

2 61 7 2 

4 61 5 4 

6 61 3 6 

8 61 1 8 

9 60 9 19 

! I«8 2 

4 > 60 6 4 

6 i GO 4 6 

8 I 60 2 . 8 

0 60 1 1 20 
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Glass Hydrometer. 
Temperature 54° T. 




Glass Hydrometer 


Temperature 55° F. 




0 69 9 1 20 

2 69 7 2 

4 59 6 4 

G 69 3 C 


8 58 2 8 

2 58 0 22 

2 57 9 2 

4 67 7 4 

G 67 6 C 

8 57 3 8 

3 57 1 | 23 

2 60 9 2 

4 50 8 4 

G 6C 0 I C 

8 66 4 | 8 

4 60 2 24 

2 6G 1 , 2 

4 55 9 ii 4 

C 65 7 'I 0 

8 55 6 8 

15 65 3 i 25 

2 55 1 ,| 2 

4 51 9 , 4 

G 54 7 t> 

8 64 5 I 8 

16 64 4 20 

2 64 3 1 2 

4 54 I 4 

G 53 9 1 G 

8 53 7 | 8 

17 63 6 27 

2 53 3 2 


4 52 2 I, 4 

6 52 0 . 6 

8 61 8 |l 8 

9 61 6 . 29 

2 61 4 2 

4 Cl 2 4 

6 61 0 6 
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Giass Hydrometer. 

Temperature 55° F. 



2 7 II 8 10 8 

3 0 | 72 20 2 

3 3 'I 2 20 0 

3 C )l 4 21 0 

3 9 | 0 21 4 

4 2 8 21 8 

4 5 73 22 2 

4 3 2 22 0 

6 1 I 4 23 0 

5 4 i 0 23 4 

6 7 8 23 8 

0 0 ! 74 24 2 


10 0 25 4 , 

7 3 8 25 8 

7 7 I 1 75 26 2 ] 

8 0 i 2 20 0 

8 3 4 27 0 1 

8 C I C 27 4 

8 9 , 8 27 8 

9 2 ]' 70 23 2 

9 0 . 2 28 0 

10 0 , 4 29 0 

10 3 , 6 29 5 

10 0 ]l 8 30 0 

11 0 ,, 77 30 6 

111 2 31 0 

1 II 7 4 31 5 

I 12 0 1 0 32 0 

12 4 8 ' 32 5 

, 12 7 i 73 33 0 

I 13 1 'I 2 33 5 

| 13 4 . 4 34 0 

13 7 C 34 4 

1 14 1 8 31 9 

1 14 4 . 79 33 3 

14 8 i 2 33 8 

15 2 4 | 30 3 

15 0 l , 0 1 30 8 

10 0 1 8 I 37 3 

10 3 II 80 37 8 
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Glass Hydrometer. 


A Temperature 56° F 


.cr 


s 

E 

o 

J 

|i 

I 

s< 

a 

g£ 

£ ° 

I 

c 

C 

g £ 

j 

a 

| 

£ ° 

e 

(5 

£ ° 

Bits on Stem 

Per cent j 

over Proof ] 



10 

74 0 

0 

07 5 


59 G 

20 

60 3 

30 

39 3 




73 9 


67 4 


19 5 


50 1 

2 

39 0 

4 



73 8 


G7 3 

4 

59 3 

4 

49 9 


38 8 

6 


G 

73 G 

O' 

67 1 

6 

59 1 

G 

49 7 

8 


8 


8 

73 6 

8 

67 0 


68 9 

8 

49 5 








66 9 

11 

68 7 

21 

49 3 

31 


2 



73 3 


CG 8 


68 6 


49 1 


37 8 



4 



GG G 


58 3 


48 9 

4 

37 G 

6 


G 

73 0 

C 

66 5 

6 

68 2 

' 6 

43 7 

G 

37 3 

8 


8 

72 9 


C6 3 

8 

68 0 

8 

48 6 

8 

37 1 




72 7 

2 

GO 1 

12 

57 9 


48 3 

32 

30 9 

2 


2 

72 6 

2 

GG 0 

2 

67 7 

2 

48 1 

2 

30 7 

4 



72 5 

4 

65 9 

4 

67 5 

4 

47 9 

4 

38 6 

0 


G 


G 

65 7 

6 

67 3 

6 

47 7 

G 

30 3 

8 


8 

72 2 

8 

C5 6 

8 

57 1 

8 

47 6 

8 

30 O 



13 

72 1 

3 

G5 4 

13 

5G 9 

23 - 

47 3 

33 

35 8 



2 

72 0 


05 2 

2 

6G 7 

2 

47 1 


35 « 



4 



65 I 


66 5 

J 

40 9 

4 

33 4 

0 


0 


0 

64 9 

C 

60 3 

G 

40 C 

0 

35 2 

8 


8 


8 

64 8 

8 

6G 1 

8 

40 4 

8 

35 O 

4 




4 

64 6 

14 

5G 0 

21 

40 2 

34 







Ci 5 


55 8 


40 0 


34 5 



4 

71 2 

4 

G4 3 

4 

65 G 

4 


4 

34 3 

0 





64 2 

C 

65 4 

0 

45 5 

0 

34 0 



8 

70 9 


64 0 

8 

55 2 

8 

45 3 

8 

33 8 

6 


15 

70 8 

r. 

03 9 

15 

65 1 

25 

45 1 

35 

33 5 

2 




2 

6S 7 

l 

54 0 

2 

44 0 

2 

S3 3 



4 

70 5 

4 

03 6 

4 

54 7 

4 



33 1 

6 


G 


6 

G3 4 

G 

54 5 

0 

44 5 

G 

32 9 

8 


8 

70 3 

8 

G3 3 

8 

64 3 

8 


8 

32 7 



10 

70 1 

0 

63 1 

10 

54 1 

20 

44 0 

30 

32 4 

2 


2 

70 0 

2 

62 9 

2 

64 0 

2 

43 8 


32 1 

4 



69 9 


62 7 

4 

53 8 

4 

43 5j 

4 

31 9 

6 


6 

69 7 

0 

G2 G 


63 G 

G 


G 

31 7 

8 


8 

09 6 

8 

62 4 

8 


8 

43 1 

8 

31 5 

7 


17 

69 6 

7 

62 3 


63 2 

27 

42 8 

37 

31 2 

2 



GO 3 


62 1 

2 

53 1 

2 

42 6 


30 0 



4 

69 2 

1 4 

61 9 

4 

62 9 


42 3 


30 7 

6 


6 

69 1 


61 7 

6 


6 


0 

30 6 

8 


8 

69 0 

1 8 

61 5 

8 

62 5 

8 




8 


18 

68 8 


01 3 


52 3 

28 


33 

30 0 


75 2 




01 2 


52 J 






75 1 


68 0 


01 0 

4 

51 9 

4 

41 1 


29 6 





0 

CO 8 

C 

51 7 

6 


0 

29 3 





' 8 

co a 


Si S 

8 





74 7 


CS 2 

0 

CO 5 

19 







74 8 




CO 3 

2 

51 1 

2 




4 




4 

GO 1 

4 

50 9 









f. 

59 9 

G 

60 7 

6 


C 

28 0 

8 





59 7 

8 

50 5 








67 5 

,u 

59 6 

20 

50 3 

30 

39 3 

40 

27 6 
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Glass Hydrometer. 

Temperature 56° F, 




2 11 8 i 3 

4 12 1 1 

0 12 4 6 

8 12 7 l| 8 

8 13 1 , 18 

2 1 13 4 2 

4 13 8 j 1 4 

6 ,14 1 6 

8 ! 14 5 , 8 

0 i 14 0 70 

2 I 15 2 I 2 

4 15 6 I 4 

6 > 15 9 [ G 
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Gl ^ss Hydeomltlk 


A Temperature 57° F 
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Glass Hydrometer 


Temperature 57° F 
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Glass Hydrometer. 

Temperature 58* F. 


A 




Glass Hydrometer 


Temperature 58° F 
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Glass Hydrometer 

Temperature 59° F 
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Glass Hydrometer 

Temperature 59° F 
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Glass Hydrometer 


A Temperature 61° F. 






Glas9 Hydrometer 


Temperature 61° F. 
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Glass Hydrometer. 

Temperature 62° P. 



D 1725 0 

2 I 72 8 
4 72 7 ' 

6 ! 72 5 
8 72 4 
1 7*3'! 

2 72 2 
4 72 0 i 

6 71 0 


56 9 I 44 

56 7 6 4 

56 5 8 4 

56 3 I 22 4 

56 1 I 24 

56 0 4 4 

53 8 0,4 

65 0 ii 8 4 

55 4 23 4 

55 2 2 4 

65 0 jl 4 | 4 

64 0 6,4 

54 7 | 8 4 

54 6 , 24 4 

®* ? ? f 


48 




Gifiss Hydrometer.- 
Temperature 62° li*. 


2 2 70 18 9 'l 80 I 4' 

2 5 2 19 3 ' 2 4 

2 8 4 19 7 I 4 14 

3 1 6 20 1 6 I 4 

3 4 i 8 20 5 I 8 4 

3 8 71 20 9 81 4 

4 1 2 21 3 2 4 

44 4 21 7 I 44 

4 7 6 2» 1 6 I 4 

1 5 0 , 8 j 22 5 I 8 4 

5 3 I 72 22 9 I 82 I 4 

6 6 2 23 3 2 4 

5 9 4 i 23 7 4 4 

6 2 ' 6 24 l I 6 4 

6 0 8 24 5 8,4 

6 9 73 | 24 9 83 1 4 

72 2 > 25*3 2 4 

,75 4 , 25 7 4 £ 

7 8 6 I 26 1 i 6 £ 

8 1 8 20 5 6 1 

I 8 5 74 26 9 84 £ 

| 8 8 2 27 3 2 ! 

I 9 1 4 I 27 7 4 £ 

I 9 4 6 28 1 C £ 

19 7, 8 23 5 8 £ 

10 1 11 75 I 28 9 83 | ! 

1 10 4 2 29 3 2 £ 

10 7 4 29 7 4 i 

11 0 6 30 1 , 6 | 1 

11 4 8 30 5 8 1 

11 8 76 30 9 86 

: 12 1 2 31 4 2 

i 12 5 4 31 9 4 

' 12 8 6 I 32 4 | 6 

I 13 2 i 8 32 9 11 8 

13 6 I 77 33 4 ,1 87 

! 13 9 2 1 33 9 I 1 2 

1 14 3 4 , 34 4 " 4 

> 14 6 6 34 8 i 6 ! 

I 150 8 So 3 8 

15 3 78 ' 35 7 1 88 1 

J 15 7 2 i 30 2 2 

1 16 1 4 36 6 4 

5 I 16 4 6 1 37 1 6 

5 I 16 7 8 37 6 8 I 

' 17 1 79 , 33 1 89 

2 17 4 2 38 6 2 

I 17 7 4 39 1 4 

6 , 18 1 6 i 39 6 6 

8 | 18 5 8 40 1 i 8 

18 9 80 40 6 i 90 ' 


2 Fin D 



Glass Hydrometer. 

Temperature 63° F. 


A 





Glass Hydrometer. 


Temper attire 63° F. 
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Glass Hydrometer. 


A Temperature 64° F. 


1 

!** i 

i a 

;! S* 4 
i § , 1 

1 

8 

p 1 

1 

a 

fi = 

| 

* 

1 

1 1 

6 

a 

c£ 

l\ ' 


i 

10 

72 S 

0 

66 0 

10 

57 7 

20 

| 

48 1 1 

30 

36 8 



2 

72 3 , 

2 

65 8 

2 

57 5 


47 9 

2 

36 G | 




72 2 1 


65 7 

4 

57 3 

4 

47 7 i 

4 

30 4 

6 


8 


6 

65 5 

6 

57 1 

6 


0 


8 


8 

72 0 

8 

65 4 

8 

56 9 

8 


8 





71 8 

1 

65 2 

11 

56 7 

21 


31 

35 7 



2 

71 7 

2 

65 1 

2 

56 6 

2 

40 9 j 


35 5 



4 

71 0 

4 

64 9 

4 

56 4 


46 7 


35 3 

I 6 


6 


6 

64 S 

6 


6 


0 

33 1 

8 



71 3 , 

8 

64 6 

8 

56 0 

8 

46 2 

8 

34 9 




71 2 


64 5 

12 

55 8 

22 

40 0 

32 

31 6 

1 2 


2 

71 0 


61 3 

2 

55 6 


45 8 


34 4 

1 i 


4 

70 9 

4 

64 2 


55 5 


45 0 


34 1 



6 

70 8 

6 

64 0 


55 3 

6 

45 4 

6 

31 9 



.8 

70 7 


63 9 

8 

55 1 

8 

45 2 

6 

31 7 




70 5 

3 

63 7 

13 

54 9 

23 

45 0 

33 

33 5 



2 

7 0 4 


63 C 

2 

51 7 


44 7 

2 

33 2 



4 

70 3 

4 

63 4 

4 

54 5 

4 

41 5 

4 

33 0 



6 


6 

63 2 

6 

51 3 

6 

41 3 

6 

32 8 



8 

70 0 

8 

63 0 

8 

54 1 

1 8 

41 1 

9 

32 6 




1 69 9 

4 

62 9 


53 9 


43 8 

31 

32 3 

2 


2 

69 7 

2 

62 7 

2 

53 8 


43 6 


32 1 



4 



62 5 

4 

53 6 


43 3 

4 

31 9 



fi 

69 5 

6 

62 4 

A 

53 4 

6 

43 1 

6 

31 0 



8 

I 09 4 

8 

62 2 

8 

53 2 

8 

42 8 

8 

31 4 

5 



CO 3 

5 

62 0 

15 

53 1 

25 

, 42 6 

33 


1 2 


2 

69 1 


61 9 


52 9 


42 4 


30 9 

4 



69 0 

4 

bl 7 


52 7 


1 42 2 


30 7 

C 


b 

G3 9 

6 

61 5 


52 5 

6 

42 0 

j 6 

30 4 | 


75 2 

1 

, 63 7 


61 3 

* 

52 3 

8 

' 41 7 


30 2 


75 I 

16 

1 68 6 

6 

' 61 1 

10 

52 1 


41 4 

30 

30 0 

1 2 

73 0 

! 

68 5 

2 

. 61 0 


51 9 


41 2 


29 7 



• 

| C3 4 

4 

CO 8 


51 7 




29 5 


71 7 

( 


6 

60 6 

6 

51 5 

6 


6 


l 8 


1 


e 

CO 4 

8 




1 8 

29 0 

( 7 

74 5 

17 

63 0 

7 

CO 3 

17 

51 1 



37 

28 7 


74 3 


67 9 


60 1 


50 9 

, 2 



28 4 


74 2 


67 7 

4 

59 9 

4 

50 7 

' 4 



28 2 

1 6 

74 J 

1 

67 6 

6 

, 59 7 

6 


6 


6 

27 0 

, 8 

73 3 


67 5 

8 

59 6 

8 

50 3 

8 

39 4 


27 7 


73 8 

13 

, 67 3 

8 

, 59 4 

18 

50 1 




27 6 

1 2 

73 6 


1 *>' - 



2 

49 9 



2 

27 2 


-3 b 



4 

59 1 

4 

49 7 




27 0 1 





6 

78 9 

6 

49 5 

6 


6 

26 7 ' 





1 « 

58 7 

8 

49 3 



8 

26 5. 



19 



53 5 

19 

49 1 

29 

37 9 

39 

26 2 






58 1 


48 9 



2 

26 0 ' 






58 2 


48 7 




25 7 




6b 3 



6 





25 5 | 




GO 2 

a 

57 8 

8 





25 2 ] 



20 

l“ u 

,0 

1 57 7 

20 

1 43 1 

30 

1 30 8 

40 

25 0 
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Glass' Hydrometer. 

Temperature 64° F 






Glass Hydrometer 







Glass Hydrometer. 


Temperature 65° F. 


° §* I 8 it § I § | s ! § § |t 

- So - £ I 5: fe S | vg ► jo | ? «,!■ 

P P P Ph P ft. 3 P £. ? | Q P p j P (S' 3 

40 24 7 I 50 11 3 60 3 3 70 20 2 80 41 9 ^ 90 72 ( 

2 24 4 | 2 11 0 2 3 6 1 2 20 C 2 42 4 , 2 73 

4 24 2 | 4 10 8 4 3 9, 4 1 21 0 4 ' 42 9 4 77 ■ 

0 23 9 0 10 5 6 4 2 6 21 4 Vl 6 1 43 4 6 wi 

8 23 7 8 10 2 I 8 4 5 8 [ 21 8 8 41 0 8 75 l 

41 23 4 51 9 9 61 4 8 71 ! 22 2 I 81 44 5 91 75 ■ 

2 “ ; f » ' 2 5! 2 , 22 6 I ,3 1 25 „ 2 % . 

4 22 9 | 4 03 4 65 4123 01 4' 45 6 4 -n . 

5 2! « 6 9 0 C S 8 I - E | 23 4 6 « 2 6 7? 

8 2 * 4 8 8 7 8 GI i 8 23 8 8 46 8 * 8 78 

42 22 1 | 62 8 4 62 6 4 1 72 j 24 2 82 47 3 I 02 ° ll ■ 

“ ? 8 I 2 8 1 2 6 7 , 2 24 6 2 47 9 2 ll 

r 5 ' * l 8 4 7 0 4 25 0 4 48 5 ' 4 80 

o 21 o I R o In 8 25 4 6 1 49 0 | 6 

4 % I?! 53 ! i°A*\ § 

R "ft n i 5 . 4 8 fi 4 20 9 I 4 I 51 3 , 4 83 

8 T° ° 8 6 C 8 9 0 I 27 2 1 0 1 51 0 6 «3 

“ill “ •; ii dljidlliit 

< is < ii «! f5! »!!!li-|i?i:- ! is 

iii? i HI id iiSSl, MS s 


2 1 32 8 2 I 59 9 !. 2 

4 33 2 | 4 I 60 6 4 

I r ' S l ' e ' 61 3 , 6 

i 8 | 34 2 , 8 1 62 0 I 8 

2 IS ] i 87 „ 82 6 ^ 


41 9 00 « * i'lOO 
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Glass Hydrometer 
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Glass Hydrometer. 
Temperature 67° F. 






Glass Hydrometer 


Temperature 67° F 



3 1 2ft I .SO 

2 23 8 2 

4 23 6 4 

0 23 3 C 

8 23 1 8 


! C 22 O 1 C 

8 21 7 | 8 

42 21 6 52 

2 21 2 I 2 

4 20 0 4 

0 20 0 ! 0 

8 20 4 8 

43 20 1 ' 53 

2 10 9 2 

! 4 lo 0 I 4 

1 6 19 3 i G 

8 19 1 8 


6 IS I ! G 

8 17 8 8 

45 17 6 53 

2 17 3 2 

4 17 1 4 

6 1G 8 G 

8 10 5 8 

40 1G 3 56 

2 10 0 I 2 

4 15 8 4 

9 15 5 C 

8 15 3 8 

47 15 0 57 

2 14 7 2 

4 14 4 1 4 

G 14 2 o 

8 13 0 8 

48 13 6 58 

2 13 3 2 

4 13 0 4 

c 12 8 6 

in 8 

49 12 2 59 

2 11 9 2 

4 11 0 | 4 

c U 3 6 

^ 8 U ° 8 

GO 10 7 | 00 






2 65 o : 

4 G1 8 

6 64 7 i 

8 MO > 

1 64 4 .11 

2 64 2 ! 

4 64 1 

C, 01 8 | 

8 63 7 , i 

2 63 6 12 

2 63 5 i ! 

4 61 3 i 

6 63 1 ,[ ( 

8 62 0 1 f 

3 02 8 13 

2 62 6 ; 

4 62 4 , 

6 62 3 t 

8 62 1 t 

4 61 0 14 

2 Cl 7 : 

4 61 5 i 

6 61 4 < 

8 61 2 I 


2 CO 0 2 

4 69 8 4 

6 59 7 6 

8 59 5 8 

7 59 3 17 

2 59 1 2 

4 58 9 4 

6 58 8 C 

8 58 C . 8 

6 58 5 1 18 

2 58 3 2 

4 <58 1 4 

6 57 9 6 

8 57 7 8 

9 57 5 i 19 

2 l 57 4 2 

4 | 57 2 1 4 I 

6 57 0 6 

8 56 8 ' 8 

0 66 7 | SO 
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Glass Hydrometer. 


Temperature 68° F. 








Glass Hydrometer. 


A Temperature 69° F. 






.Glass Hydrometer. 


Temperature 69° F. 
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6 


E 


S 


2 


E 



e£ 

w 

er Frool 

- 


as 


ce 

-u£ 




£ ° 

a 

(£ ° 

n 

£ p 

fi 

& " 

Q 

£* 

c 

£ = 


23 3 

50 

10 0 

CO 

4 6 

70 

21 9 

80 

43 G 




23 1 

2 

9 7 


4 9 



2 

44 1 



4 

22 8 

4 

9 4 


6 2 

4 

22 G 

4 

44 G 

4 


j 


0 

9 1 


6 5 

G 

23 0 

G 

45 1 

G 



22 3 

8 

8 n 


5 8 

8 

23 4 


45 6 

8 




51 



G 1 

71 

23 7 

81 

4G 1 



2 

21 7 


8 3 

2 

0 4 

2 

24 l 


40 G 



4 


4 



6 7 

4 

24 5 

4 

47 1 



0 

21 2 

6 

7 7 


7 0 

6 

24 9 

G 

47 7 



8 


8 



7 4 

S 

25 3 

S 

49 2 




20 7 

52 

7 1 


7 7 


25 G 


48 S 

02 







8 0 


2G 0 


49 3 



20 2 

4 


i 

S 3 

4 

2G 4 


49 9 





C 


a 

8 G 

G 

2G 8 







8 

°« 

8 

0 0 

8 

27 1 


51 0 





53 



9 3 

73 

27 5 


51 G 









2 

27 0 


52 2 





4 



9 9 


28 3 


52 7 





0 



10 2 

G 

2S 7 


53 3 





8 



10 o 


20 1 


53 9 





54 



10 9 


20 5 


54 0 



2 




2 

11 2 


30 0 


55 l 








11 5 


30 4 


55 7 








11 9 


30 8 

G 

5G 3 








12 2 


31 2 


5G 0 









75 

31 6 


57 5 






2 5 


12 9 


32 0 


58 1 





4 


4 

13 3 


32 5 


53 8 





r 



13 G 

C 

32 9 


59 4 




15 7 




14 0 

8 

31 3 


GO 0 








14 4 


33 8 

80 

GO 7 

OG 







14 7 


34 2 


01 3 




4 



15 1 

4 

34 7 


Cl 9 








15 5 

G 

35 2 


G2 6 



14 2 

8 

07 


8 

67 

15 9 

1G 2 

S 

77 

35 7 | 

36 1 i 

8 

87 

C3 2 
(3 9 

8 

93~8 


14 0 


0 5 




3G G 


G4 5 




13 7 

4 

0 8 


17 0 

4 

37 1 


05 1 



I 

13 4 

C 

1 0 


17 4 

0 

37 G 1 

G 

65 7 

6 

95 3 

1 

13 2 

8 

1 3 


17 7 

8 

38 1 

8 

GC 4 





58 

1 G 


18 1 

78 

33 5. 

88 

67 0 


9G 3 


12 r, 


1 9 


18 4 


30 0 


67 G 


9C 8 


12 3 






30 5 | 


C8 3 


07 3 


12 0 

6 

2 5 


19 1 

6 

40 0 


C3 9 

G 

07 8 


11 s 

8 



19 5 

S 

40 5 


CO G 

8 

98 4 


11 3 

CO 

3 1 



79 

41 0 

80 

70 3 


98 9 


11 2 


3 4 




41 5 1 


70 9 

2 

90 4 


10 9 1 


3 7 


20 7 

4 

42 0 

4 

71 C 
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99 9 


10 6 

C 1 

4 0 


21.1 

C 

42 fi 

c 

72 3 

6 



10 3 . 


4 3 


21 5 

8 



72 0 




10 0 1 

CO 

4 (1 

70 

21 9 

SO 

43 6 1 

00 

73 6 

00 I 





Glass Hydrometer. 
Temperature 71° F, 


Glass Hydpometer. 

Temperature 71° F. 
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s5 
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(5 

1 i 

f 4 \ 

I 




0 3 

CO 

.. 

70 

on j; 

80 

44 3 

90 

73 0 1 


22 3 



2 

5 0 


22 9 




74 5 | 




8 9 

4 

5 9 


23 i 


45 3 

4 

75 1 | 




8 4 


C 2 

G 

23 7 

G 

45 6 


75 8 ! 

s 

21 0 

8 

8 2 

8 

C 6 

S 

24 1 

8 

40 3 


70 4 



51 

7 9 

G1 

C 8 

71 

21 5 




77 0 | 



2 

7 0 


7 1 

2 

24 8 


47 3 


77 0 1 


20 8 

4 

7 3 

4 

7 4 

4 


4 

47 8 

4 

78 2 ' 

o 
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G 

25 G 

G 

48 4 


78 8 , 
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G 7 

8 

S 1 

8 

26 0 

8 

48 9 


79 4 

42 


62 

G 4 

G2 

6 4 

72 

2b 3 

82 

49 5 

92 

80 0 1 




G V 


S 7 


26 7 


GO O 


SO 5 | 



4 

6 9 

4 

0 0 

4 

27 1 

4 

50 « 


81 1 

0 


0 

6 G 


9 3 

0 

27 4 

G 

51 2, 

0 

81 7 



3 

5 3 

8 

9 7 

8 

27 8 

8 

51 7 

6 

82 3 , 

43 


53 

6 0 

63 

10 0 73 

28 2 

83 

52 3 

93 

82 9 , 

2 


2 

4 7 


10 3 

2 

28 0 

2 


83 5 

r 1 


4 

4 4 


10 G 

4 

29 0 

4 

53 5 

4 

84 1 

0 



4 1 

0 


G 

29 4 

C 

54 0 


84 7 , 

a 


8 

3 9 


11 3 

8 

29 6 

8 

5) I- 

8 

86 2 

44 


54 

3 G 


11 G 


30 2 

81 

55 2 

94 

85 H 
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3 3 


12 0 

2 

30 G 


55 8 

2 

8G 4 i 

4 


4 

3 0, 

4 

12 3 


31 1 
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60 4 

4 

80 !) , 

0 

1« 7 

6 

2 7 

6 

12 7 

G 

31 5 


57 0 

<P 

87 5 1 

8 

10 4 1 

8 


8 

13 0 

8 

31 D 

8 

67 0 

S 

88 0 1 

45 

10 1 

55 

2 1 

05 

13 4 

75 

32 4 

85 

58 2 

05 

88 0 | 


15 8 

2 

1 8 

2 

13 7 


32 « 



2 

89 1 

4 

15 0 

4 

1 6 

4 

11 1 

4 

33 2 

4 

59 5 

4 

89 7 1 

0 


0 

1 3 

G 

14 4 


33 7 

0 


G 

fO 2 ) 

8 

15 1 

8 

1 0 

8 

14 8 
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8 

fO 7 

8 

CO 8 

40 

14 8 
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0 7 

GO 

15 2 
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34 C 

80 

61 4 
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14 5 
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C2 O 

2 

91 9 
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14 3 
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0 1 
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15 0 

4 

35 5 

4 

52 G 

4 

92 4 
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1G 3 
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3G 0 

G 

63 2 

o 

93 0 
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1G 6 

8 

36 6 

8 

G3 8 

8 

93 6 
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17 0 

77 

37 0 

87 

G4 5 

97 

94 0 


13 3 

2 


2 

17 i 


37 4 




04 6 

4 


4 

1 4 

4 

17 7 

4 

37 9 

4 

C5 7 

4 

95 I 
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12 7 

6 

1 7 

G 
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6 

38 4 

G 

6G 3 

6 

05 G 

8 
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8 


8 

Ti 4 

8 

38 9 

.8 

07 U 


00 1 

i 48 
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IS s 

78 

30 4 

88 

67 « 

98 

9G 6 

.2 

11 9 


2 G 
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19 2 


39 8 




97 1 

4 

11 f. 
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2 9 

4 

19 6 

1 

40 3 

4 

08 9 

1 

97 0 

5 

11 3 
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G 

19 9 


40 8 

G 



os r 

S 

U 0 

8 

3 5 

8 

20 3 1 

6 

41 3 

8 


B 

08 7 


10 7 

50 



20 7 1 

79 

41.8 

80 





10 4 


4 1 

2 

21 0 

2 

12 3 

2 

71 4 

2 

DO 7 

4 

10 2 

4 

4 4 

4 

21 4 

4 


4 


4 


0 

9 9 

G 


G 

21 8 

6 

43 3 

0 




.8 

9 0 



8 

2' 2 , 

8 

43 8 

fi 

73 3 

8 


SO 

33 

GO 


* 

22 0 

so 

44 3 
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Glass Hydrometer. 
Temperature 72° F. 




Glass Hydrometer, 


Temperature 72° F. 
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Glass Hydrometer. 

Temperature 73-F.- 


! 1 1* | g* 


I 0 M6 

8 P8 4 , 

I 14 68 3 

2 68 2 

I 4 68 1 

I fi C7 8 I 

8 C7 8 || 

15 f7 7 


0 64 1 10 

2 03 9 f 2 
4 03 7 ]' 4 

r» G3 6 . 6 

8 03 4 I 8 

1 03 3 J 11 

2 03 1 2 

4 62 9 N 4 

6 62 8 G 

8 G» 6 |! 8 

2 02 4 12 

2 62 3 2 

4 62 1 4 

0 01 0 G 

8 f.l 7 8 

3 61 6 13 

2 0| 3 I 2 
4 01 2 4 

« 01 0 I 0 

8 GO 8 II 8 

4 00 0 | 14 

2 CO 6 2 

. 4 fO 3 I 4 

I « rai| o 

I 8 *>■) 9 I 8 

'5 59 8 15 

2 50 6 2 

4 59 4 I 4 

G 59 1 I G 
8 69 1 f 8 

6 59 0 | 10 

. 2 58 8 2 

! 4 68 6 4 

0 6S 4 | fi 

8 58 2 | 8 | 

7 58 1 ! 17 I 

2 57 0 1 2 

4 57 7 | 4 

0 57 G G 
8 67 4 . 8 

8 67 2 1 18 

2 67 0 I 2 

, 4 60 8 ■ 4 

6 t6 6 . 6 

i 8 5G 4 1 8 

0 1 56 i 10 

, 2 | 6fl l | 2 

4 65 9 I 4 

i 6 R7 0* 

8 55 6 i 8 

10 55 3 20 


45 1 | 4 33 7 

44 9 ' fi 33 5 

44 0 I 8 33 2 

44 4 I 31 33 0 

44 2 i 2 32 8 

44 0 i 4 32 0 


43 2 . 32 31 0 

43 0 i 2 31 7 

42 8 | 4 31 5 

42 C 0 31 2 

42 3 8 31 0 

42 0 33 30 8 

41 8 ; 2 30 5 

41 « ! 4 30 3 


38 0 I 8 | 27 4 
38 0 30 27 1 
38 4 I 2 20 0 
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GfcASS Hydrometer. 


Temperature 73* J. 
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Giass Hydrometer. 


Temperature 74° F 



i 39 8 6 27 2 

| 38 5 8 27 0 

38 3 38 20 7 

39 1 2 20 i 

37 8 4 20 2 

37 6 G 23 9 

37 4 8 23 7 

37 2 37 | 25 i 

37 0 r | 2 23 2 

36 7 i 4 27 0 

3(. 5 1 G 24 7 

30 3 .1 8 24 $ 

3G 0 ' 33 I 24 2 
33 8 | 2 24 0 

33 6 11 4 23 8 

35 4 I G 23 6 

33 2 || 8 | 23 3 

34 9 I 39 1 * 3 23 0 

34 7 , 2 | 22 8 

34 5 4 1 22 5 

3 4 3 |i 6 | 2 2 2 

34 0 , 8 22 « 

33 8 | 40 21 7 
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Glass' Hydk&metek. 

Temperature 75° I 




Glass Hydrometer 

Temperature 76’ F. 


* 4 

6 1 75 2 , b 

8 W I ji 8 

I 75 0 13 

2 74 9 1 2 

4 1 74 7 i 4 

0 74 C , C 

8 74 4 | 8 

7* 3 14 

2 74 2 I 2 

4 74 0 4 

6 7) 9 | C 

8 73 8 11 8 

73 6 , 15 
2 73 5 2 

4 73 4 4 

0 73 3 f, 

8 73 I | 8 

73 0 | 16 
2 l 72 9 2 

4 72 7 i 4 

C 1 72 0 C 


8 71 8 8 

7V 7 1% 

2 71 6 2 

4 71 3 4 


4 i 70 8 4 

8 I 70 7 I * 6 

8 70 5 $ 

70 4 I 20 



54 9 6 4 

1 54 7 I' 8 4 
I 54 5 I 20 I 4 
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Glass Hydrometer. 


Temperature 76° F. 
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Glass Hydrometer. 

^Temperature 77.° P. 




Glass Hydrometer. 


Temperature 77" F. 









Glass Hydrometer 

Temperature 78° F. 


A 





Glass Hydrometer. 

Temperature 78° F. 






Glass Hydrometer. 

Temperature 79° F. 






A 


Glass Hydrometer. 

Temperature 80° P. 




GlAS3_HyDR0METER. 

Temperature 80° F. 


I I | f -3 

j IJ g | .£ 

a i s ] I | a s j 


1 2 51 0 | 

5 4 i 51 G 

1 6 52 l 

1 8 | 52 D 

M 82 , 53 2 1 


I R 9* 2 I 

1 8 . 01 7 

I 97 97 3 I 
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Glass Hydrometer 

Temperature 81° P. 


1 20 43 0 

2 42 8- 

' 4 42 G . 

C 42 4 | 

> 8 42 I 

l 21 41 8 , 

2 41 G 

i 4 41 3 I 

I G 41 1 

> 8 40 D i 

[ ! 4o r. 


8(J 



Glass Hydrometer 


Temperature 81° F. 








[Glass Hydrometer. 

Temperature 82° F. 


A 




Glass Hydrometer. 


Temperature 82° P. 







A 


GtASS Hydpometer 
Temperature 83° F . 







Glass Hydrometer 


Temperature 8 3 5 P. 



01 
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Glass Hydrometer. 

Temperature 84° P. 





Glass Hydrometer 


Temperature 85° F. 


' ! uV] I 



<. 7J 4 ft 

8 I 73 2 8 

3 73 1 13 

2 73 0 2 

4 72 8 4 

l) 72 7 ' f 

8 72 6 f 

4 7 2 5 14 

2 | 72 3 1 2 

4 72 2 I 4 

0 72 1 C 

8 72 0 | S 

5 71 8 1 15 

2 71 7 : 

J 71 b I 4 

b 71 4 e 

8 71 3 f 

G 71 2 | 10 

2 ’i o : 

4 70 o | < 

C I 70 8 ( 


0 41 7 30 

2 41 5 2 

4 ' 41 2 4 

C M o 0 

8 40 8 8 

1 40 G 31 

2 40 4 J 

4 40 I 4 

G 30 0 c 

8 30 7 I 8 

2 30 5 32 

2 30 3 2 

4 30 O 4 

G IS 8 o 

8 38 G | 8 

3 38 3 33 

2 38 l 2 


2 37 0 2 

4 3G 8 [ 4 

G 30 5 (, 

8 Ob 3 8 

3 30 1 , 33 

2 35 0 , 2 

4 35 7 4 

G 35 4 1 0 

8 35 2 8 

r, 35 0 3G 

2 31 8 I 2 

4 31 5 4 

0 34 3 G 


2 32 5 I 2 

4 I 32 3 4 

G I 32 0 7 (t 

8 31 8 I 8 

20 31 G P 30 


01 




Giass Hydrometer. 


Temperature 85° I*. 



40 I 19 2 ' SO 4 3 CO 10 3 

2 | IS 0 2 41 2 10 0 

4 17 7 4 as 4 1»" 

fi 1 17 5 6 3 G 1 (> 113 

8 , 17 2 8 33 8 ll<> 

41 1 10 0 51 3 0 01 11 9 

5 | 10 7 2 27 2 12 2 

4 IU 4 2 4 | 4 12 G 

G 1 10 1 0 2 I G 12 0 

8 [ 15 8 8 1 8 8 13 2 

4’ 1 13 S r»2 1 6 02 13 0 

2 | 13 3 2 1 2 2 IS 9 

4 15 0 4 GO, 4 14 2 

O' 14 7 G 07' CHO 

SMS 8 04 8 14 9 

43 US, 53 0 1 03 15 3 

2 13 0 l 2 02 2 15 6 

4 13 7 4 04 4 10 0 

0 13 4 G 0 7 1 G 10 3 

8 13 l 8 10, * 166 

41 12 8 54 1 3 04 17 0 

2 | 12 *5 2 1 C , 2 17 4 

4 | 12 3 4 1 0 I 4 17 7 

0 12 0 0 221 0 13 0 

8 I II 7 8 2 5 8 IS 4 

45 , II 4 I 55 2 8 05 18 7 

2 , II I 2 31 2 19 1 

4 10 8 4 33 4 19 4 

G 10 6 6 3 0 0 19 S 

8. 10 3 S 39 8202 

4C i 10 0 fO 4 2 G6 20 5 

2 07, 2 4 0 2 20 9 

4 9 4 4 4 8 4 21 2 

0 92 I) ' 5 I 6 21 G 

8189 8 5 4 1 8 21 9 

47 | 8 G 07 5 7 G7 22 3 

2 83 2 0 0 2 22 7 

4 | 8 0 4 63 123 0 

0 1 7 7 0 CO 6 23 4 

8 1 7 5 8 6 9 8 23 8 

43 [ 7 2 53 ?! Cl 24 1 

2169 2 75 2 24 5 

4 GO 4 7 tv. 4 21 9 

G 6 7 6 R 1 1 6 23 2 

SCO S S 4 8 25 G 

4 9 5 8 59 8 7 I 09 20 0 

2 3 5 2 9 0 1 2 20 3 

4 52 4 94 4207 

G I 4 9 « 9 7 G 27 l 

8 46 8 10 0 8 274 

20 4 *> CO 10 3 70 27 8 

I 



70 27 8 80 49 8 90 77 0 

2 28 1 2 50 3 2 TS 0 

4 23 5 4 50 8 | 4 73 6 

6 28 8 6 31 3 6 79 l 

8 29 2 8 51 8 | 8 79 7 

71 29 6 81 52 3 91 80 2 

2 30 0 2 52 8 2 «I1 

4 30 4 4 53 3 4 81 3 

G 30 8 G 53 8 G 81 9 

5 SI 2 8 94 4 8 *2 4 

72 71 6 82 54 9 92 82 9 

» 72 0 2 75 4 2 83 5 

t 72 4 4 W 0 4 84 0 

G 72 9 0 66 6 G 81 0 

8 37 3 8 57 1 S 87 1 

73 37 6 83 57 6 93 85 0 

2 34 0 2 58 2 2 86 2 

4 34 7 4 58 8 4 80 7 

6 | 31 9 G 59 3 0 87 2 

8 35 4 8 59 8 8 87 8 

74 75 S 84 1.0 3 91 S3 i 

2 30 3 2 OO 9 2 88 8 

4 30 7 4 61 3 4 89 4 

6 37 1 C 62 0 G 89 9 

8 1 37 6 8 02 C 8 90 4 

75 38 0 S3 63 2 95 91 0 

2 . 38 5 2 63 8 2 91 5 

4 1 38 9 4 64 3 4 92 0 

6 i 39 3 0 04 9 0 92 5 

8 39 8 S G5 5 8 93 0 

76 40 3 SO GO 1 00 93 6 

2 40 7 2 CG G 2 94 l 

4 41 2 4 07 2 4 94 G 

0 41 6 C 07 8 C 95 1 

9 42 1 8 08 4 8 95 0 

77 42 6 87 09 0 97 i 96 2 

2 43 0 2 09 5 2 i 06 7 

4 4? 5 4 70 1 4 97 2 

6 43 9 C 70 7 G 077 

8 41 6 8 71 3 8 1 9S 3 

73 44 9 83 71 9 98 08 8 

2 43 4 2 72 5 2 99 3 

4 43 8 4 73 1 4 99 8 

6 40 3 0 73 7 0 

8 1 40 8 8 74 2 8 1 

79 i 47 2 I SO 74 8 99 

2 47 7 2 73 3 2 

4 48 2 4 75 9 4 

6 48 8 6 76 5 G 

8 i 49 3 1 8 77 0 8 

SO 49 8 90 77 C j 100 
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Glass Hydrometer. 

Temperature 86° F. 








Glass Hydrometer. 


A Temperature 87 ° P. 




!0 7 
U 0 










Glass Hydrometer 

Temperature 88° F. 


§<3 £»* S*< 

s 5 


100 



Glass Hydrometer. 
Temperature 88° F, 







Glass Hydrometer* 


A Temperature 89° F. 
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8 

c£ 
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p ° 
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§> 

% 

P 

-££ 

S g 

£ ° 

! 

1 

I 

!| | 

i?H 
**! & 

6 g 

£ ° j 

0 

74 4 

10 

<57 0 

0 

00 2 

10 

51 -1 

20 

40 5 ) 30 

29 1 . 

2 

74 3 

2 



60 0 


50 9 


40 3 1 2 

28 9 i 


74 1 

4 

67 6 

4 

59 8 

4 

50 7 

4 

40 0 I 4 

2S 7 


74 0 


67 5 

C 

59 7 

G 

50 5 

C 

39 8 ,( 0 



73 8 


67 3 

8 

59 S 

1 8 

50 3 


39 5 )| 8 



73 7 


07 2 

1 

59 3 

It 

59 1 

21 

39 3 31 



73 0 


07 l 

2 

59 1 


49 9 


39 1 2 


1 

73 4 

4 

60 9 

4 

58 9 

4 

49 7 

4 

38 9 4 



73 3 


60 8 

G 

53 8 

0 

49 5 

6 


27 2 1 


73 2 


06 7 

S 

58 0 

S 

49 3 

8 

38 5 8 
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73 0 


60 5 


53 5 


49 1 


38 2 1 32 


2 



GO 4 

2 

5S 3 


48 9 

2 

38 0 [ 2 


' 4 

72 8 


00 3 

4 

58 1 



4 

37 7 '| 4 

26 3 l 




00 1 


57 9 


4S 5 



20 0 . 


72 5 


60 0 

8 

57 7 

8 

48 3 

S 

37 3 || 8 

25 8 




67 8 


57 5 

13 

48 1 

23 

37 1 (I 33 

25 6 




05 7 


57 4 


47 9 


36 S || 3 

25 3 


7 2 2 


00 r > 

4 

57 2 


47 7 


36 0 4 

23 1 j 

6 



63 4 

6 

57 0 

0 

47 5 


36 4 1 6 

24 9 


71 0 



8 

56 8 

8 

47 3 

8 

36 2 | 8 

24 0 i 


71 8 


65 1 

4 

56 7 

14 

47 1 

24 

35 9 ) St 



71 0 
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Glass Hydrometer. 

Temperature 98° F 
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Temperature 98 3 F 
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Glass Hydrometer. 

Temperature 99° F, 





Glass Hydrometer. 
Temperature 99° P. 



Glass Hydrometer. 


A Temperature 100° F. 
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1 71 4 11 Cl 7 1 66 4 

4 71 3 2 61 5 2 60 2 
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1 70 5 1 63 6 1 55 1 
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8 ' 67 0 , 3 59 1 » 8 , 50 1 

8 66 0 I 18 r 58 0 IB [ 40 0 

2 68 7 2 58 8 I 2 49 7 

4' 60 6 4686 4 49 5 
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SPECIFIC GRAVITY TABLES 

FOR USE WITH 

SIKES’S HYDROMETER. 
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The following tables of specific gravity, constructed from those 
of Ure, show approximately* the specific gravity of spirits from 70° 0 P. 
down to water at ev'ery temperature compared with water at 62° F , 
water at 62° F being denoted as 10 000 

The imperial gallon of distilled water at 62° F weighs 10 lbs avoir- 
dupois Therefore a gallon of spirit of which the specific gravity is 
9 000 at a certain temperature weighs at that temperature 9 lbs per 
gallon 


TO USB THE TABLES. 

Note the hydrometer indication Then refer to the specific gravity 
Table I at this indication Against it will be found the specific gravity 
which corresponds to the n eight per gallon m pounds to decimals The 
equivalent avoirdupois weights for the decimals are found in Table II, 
Note —In using Table II the third decimal figure of the specific gravity 
found at Table I is, if under 5, to be omitted If over 5, 1 should be 
added to the preceding or second decimal figure Thus 8 242 should be 
read 8 24 , and 9 1 90 should be read 9 200 

Example —Specific gravity 8 242 (i e , 8 24) will thus be found to 
be equivalent to 8 lbs 3 oz3 13 drms per imperial gallon Again, 
specific gravity 9 190 (i e , 9 20) will be found to be eqm valent to 9 lbs 
3 ozs 3 drms per imperial gallon 

• These specific gravities are found true by the hydrometer only at 62® F But for 
the purpose ol checking stocks where probably both sides of the balance will bo taken at 
temperatures not materially different the error on each side will be about the same 
and may be neglected 
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Table I—contd. 


9 H SO 9 032 'I CO to 218 f 70 |9 409 I 

3 2 9 036 2 9 222 I 2 9 413 , 


1 51 ,9 050 61 9 237 71 9 428 81 

2 0 034 2 9 241 2 ,9 432 

. 4 (3 058 4 0 245 4 9 438 1 

6 9 061 6 9 248 C ,9 440 

I 8 '9 005 8 9 2 52 8 9 444 

|i 52 9 0C9 ,j 62 9 256 72 9 448 82 

. 2 ,9 073 ' 2 9 260 I 2 9 452 

1 4 3 076 1 4 0 2o4 I 4 ,9 456 

. 6 9 080 , 6 9 207 G *9 459 


0 9 615 | t 

8 (9 619 I i 

|0 623 I 91 


|9 643 I 92 [9 840" 

2 ,9 647 i| 2 |9 844 

4 19 051 , 4 9 848 

G 9 655 I 6 9 852 

8 9 659 I 89 856 

'o hi.t . an o fifio 


I 53 9 087 ') 63 9 275 73 '9 407 83 9 b03 , 93 9 860 

; 2 9 091 | 2 9 279 f 2 9 471 2 to 607 | 2 9 864 

i 4 9 005 ' 4 9 283 4 'o 475 4 9 671 I 4 0 868 

. 6 9 098 i 6 9 280 I 6 0 479 C '9 674 , 6 ,8 872 

I 8 ,9 102 I 8 9 290 8 9 483 8 9 078 1 8 9 876 , 

' M 9 10b ' 04 9 294 74 9 487 84 ,9 682 . 94 9 880 

| 2 |9 110 2 9 298 | 2 9 491 2 9 680 2 9 884 

4 9 114 h 4 9 392 4 ,9 495 4 19 090 11 4 9 883 

I 6 117 6 9 305 - 6 |9 498 0 9 694 ! 6 to 892 I 

, 8 |9 121 I 8 9 309 i 8 ,9 502 ,, 8 j9 C98 8 |9 890 

1 55 .0 125 i 05 0 313 75 0 506 1 85 ,9 702 >95 9 900 

i 2 9 129 2 9 317 2 9 510 2 9 706 I. 2 19 904 | 

4 ,9 132 i 4 9 321 ‘ 49 514 4 9 710 , 4 9 008 

i 6 9 136 1 0 9 324 6 ,9 617 1 6 9 714 I 6 9 913 . 

8 9 139 | 89 328 I 8 to 521 ' 8 9 718 8 9 917 I 

, 56 9 143 6G 9 332 1 76 19 525 I 86 9 722 " 96 9 021 l 

2 '9 147 2 9 336 2 ,9 629 | 2 9 726 l| 2 9 925 

1 4 9 151 4 9 340 4 9 533 49 730 J 4 9 929 I 

I 0 iD 154 ' 6 9 344 6 9 537 I 6 9 733 1 6 9 934 | 

8 0 15S 8 9 348 8 9 541 „ 89 737 . 3 9 938 , 

! 57 .9 162 ' 67 9 352 , 77 9 545 , 87 9 741 I 07 10 942 ( 

I 2 0 160 | 2 9 336 1 2 9 549 || 2 '9 745 , 2 to 916 

I 4 9 170 I 4 9 360 4 9 553 4 9 749 l| 4 ,9 950 

| 6 fo 173 | 6 9 363 1 b 9 557 6 9 753 |i 6 to 055 

8 9 177 8 9 307 8 9 501 I 8 9 757 8 19 959 

1 58 g 181 I 68 9 371 i 78 9 665 1 88 9 761 , 98 9 903 | 

1 2 1) 183 ' 3 9 371 i 2 9 509 2 9 765 | 2 9 967 

. 4 |9'189 j 4 9 379 i 4 9 573 | 4 9 769 4 19 972 

6 9 192 . 6 9 352 1 6 g 576 6 9 773 6 |9 976 i 

8 |9 196 8 9 386 8 9 580 8 to 777 'I 8 9 931 , 

59 jto 200 1 69 9 390 79 9 584 89 9 781 'i 99 9 985 ■ 

2 9 204 2 9 394 2 9 588 i 2 ,9 785 2 9 900 I 

4 ,9 207 ! 4 9 398 , 4 9 592 4 to 789 4 9 994 

6 9 211 6 9 401 . 6 9 596 | 6 9 792 6 9 993 i| 

8 ]9 214 | 8 9 405 8 9 bOO 1 8 |9 796 I 8 10 003, 

60 ,9 218 I 70 9 409 I SO ,9 604 , 90 |9 800 |100 10 007 





Specific gra 
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Supplementary note to letter No 589, dated 1st July 1907, from the Director, 

Central Excise Laboratory for India, to the Secretary to the Government of 

India, Finance Department 

1 The following notes refer to work undertaken subsequent to tbe date of 
my above quoted letter It is to be particularly noted that my letter No 589, 
dated 1st July 1907, was a statement made at tbe commencement of tbe work, 
and that the figures in the appendices, though correct in their general trend, 
•were not intended to be final, and on comparison with the completed work will 
show some comparatively insignificant variations They should hence be re- 
garded as of a purely preliminary nature and not in any way as extracts from 
the final results 

2 In the first place it was assumed that Sikes’s hydrometer at 62° F gives 
true specific gravities referred to water at 62’ F when its indications are inter- 
preted by specific gravity Table I (which is identical with Table R of Spirits’ 
Act, 1880, 43 and 44 Viet , Cb 21) which is printed at the end of the books of 
Sikes’s Tables which are supplied from England On investigation the table 
was found to be in general correct True proof-strengths were then calculated 
for glass hydrometer indications applicable to these specific gravities at all 
temperatures, allowance for expansion and contraction of the measuring glass 
hydrometer at the various temperatures being calculated and made 

For brass hydrometers the contraction and expansion allowances proper to 
such instruments were also duly made 

3 The calculations of the true specific gravities of tbe vanous proof- 
strengths referred to water at 62° F were made by means of expansion-figures 
used inversely The figures firat taken for expansion were those of Baumhauer, 
Recknagel, Kopp, and others , and these were extended and interpolated 
by means of a co-ordinate diagram and double differences Many pyknometer 
weighments were also made and compared with the data thus found The 
specific gravities finally arrived at were then compared with those of Gilpin and 
Blagden, Tralles and Mendeleef The variations between the four sets of 
tables at no part exceed 0 3 of a proof-degree 

4 Generally, the least discrepancies from Sikes’s present proof strengths 
were found in the first tables f those denied here from the expansion tables of 
the aboiementioned investigators), the most by those of Mendeleef, and the 
mean between these by those of Gdpm and Blagden and of Tralles 

Tralles ’s tables were finally selected for use as being the mean of the 
four sets of tables , and also because they give figures to confirm the allow- 
ances to be made for expansion or contraction of glass hydrometers 

These, therefore with Otto Hehner’s Tables* of tbe specific gravities of 
• “The Analyst,” VoL V mixtures of alcohol and water at 

60° F , compared with water 
at 60° F , finally formed the basis of the work 

C H BEDFORD, 

Director, Central Excise Laboratory for 
. India 

Czmea: Excise Laboratorv for Imju, 

Kasavh, Iff A January 1008 
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Note on adjustment of Sides' s hydrometers for use m India at 62° F. in future, 
instead of at 51° F. as at presen/ 

With regardjto the inaccuracies discovered here in connection with the 
employment of Sikes’s hydrometer and tables certain other allied considerations 
require notice 

Sikes’s hydrometer itself should be adjusted for Indian conditions at 
62’ F , instead of as at present at 51°, which, however suitable it may be con- 
sidered for the conditions of a temperate climate, is much less suitable for 
spirit-proving operations under Indian conditions 

This change is required for the following reasons 

(1) The differences in readings between brass and glass hydrometers 
become greater as the temperature rises above the temperature at which 
these instruments are adjusted This is due to differences m rate of 
expansion on beating between glass and brass 

For example, a spirit at 50° U P of specific gravity 9009 at 62’ F , compared 
with water at 62 s F would at 85° F appear to be 0007 heavier than it should 
be if measured by a brass hydrometer (adjusted at 62’ F ) , and 0003 if by a 
glass hydrometer (adjusted at 62’ F ) If the same spirit is measured by a 
brass hydrometer adjusted at SI*” F the reading would be a proof-strength 
equivalent to a specific gravity 0011 heavier than it should be , and if by a glass 
hydrometer adjusted at 51° F it would be a proof-strength equivalent to a 
specific gravity 0004 heavier than it should be 

These differences translated into proof-terms are as follows — 

L'ndcr-'stimatioru 50* U P Spirit 

Brass hjdrometrr adjusted at 02* t 0007-1 l proof degrees or 2 2 per cent 

Glass , , 0004 — 0 5 proof -degree or 1 per cent 

Brass , , at of* F -1 7 proof degrees or 3 J per cent. 

Glass , „ —07 proof degree or 14 percent 

That is to say, there is a difference between glass and brass hydrometers 
adjusted at 62° F of about 1 2 per cent , and when adjusted at 51° F of 
about 2 per cent 

For temperatures above this (t e , higher than 85’ F ) the div ergence is pro 
portionately greater , and for spirits of as low strength as 60° UP it is also 
relatively increased The practical conclusion from the above is that if tables 
are based on adjustment at 62’ F different tables for brass and glass hydro- 
meters are required If adjusted at 51° F such tables are even more necessary 

(2) Another reason for adjustment at 62° F is the fact that the specific 

gravities to which the hydrometer tables refer are only truly indicated by the 

hydrometer at 62’ F As it is upon this specific gravity table that checking 
of stocks by weight is based, the inaccuracies involved in applying them to 
hydrometer indications at higher temperatures become less as the temperature 
of adjustment of the* instrument is itself higher For i c sue for nse with 
exiting hydrometers sets of corrected tables are now available for glass, and 
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another set is under preparation for use with brass hydrometers When the 
proposal regarding adjustment of all hydrometers for nse in India at the 
more suitable temperature of 62° F has been sanctioned fresh tables for 
such glass and also for such brass hydrometers would be issued in due course 
along with the respective instruments The preparation of these supplementary 
tables should not occupy us more than a month in all and it is anticipated 
that no extra staff will be required for this work 

C H BEDFORD 


CssrpAh Excise Labobatobs- for India, 

Kasavlt, 1 5th January 1908 

Latfr note — Since the above note was written, the use of brass 
Sikes’s hydrometers has in practice been restricted to district and shop- 
work only where the highest possible degree of accuracy is unnecessary 
Consequently tables of the greatest accuracy are no longer necessary for 
use with brass hydrometers For exact Excise spirit-provjng operations, 
glass hydrometers are now in use throughout India * The question of 
adjustment of glass hydrometers at 62° F instead of 51° is held over for 
later consideration 

C H BEDFORD. 

Kasauh, 23rd January 190 9 
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